The center of mass of the protein (X M ) was constrained to a point (X 0 ) by subjecting each protein atom (i) to a force Tables S1 and S2 give the parameters used for stretching and bending of the bonds of 3-methylindole and tryptophan in the ground and excited singlet ( 1 L a ) states.
The center of mass of the protein (X M ) was constrained to a point (X 0 ) by subjecting each Tables S1 and S2 give the parameters used for stretching and bending of the bonds of 3-methylindole and tryptophan in the ground and excited singlet ( 1 L a ) states. Table S1 . b Ideal bond angle (degrees). A force constant of 85 kcal·mol -1 ·radian -2 was used for all these angles. Figure S1 shows distributions of the reorganization energies associated with induced dipoles, as calculated by eq. (22) for excitations of the hairpin peptide with Trp in position 1 and protonated His in position 8 (Ac-WVTIpGKHIFTG-NH 2 ). The left-most curve (red, peak at 30 cm -1 off scale vertically) is the reorganization energy of the first excited singlet π−π* state of Trp1. The other curves are the reorganization energies for electron transfer from the indole ring of Trp1 to the protonated imidazole ring of His8 (black) and amides a1 (magenta), a2 (blue), a9 (cyan), and a8 (green), where the number following "a" indicates the residue that provides the amine group for the amide. The histograms include data from twenty 0.5-ns trajectories in the lowest excited singlet π−π* state, and are normalized to constant area.
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Contributions of Induced Dipoles to Reorganization Energies
Trajectories were propagated in steps of 1 fs, and ΔE k,n g and ΔE k,n e were evaluated every 500
steps. The quantum charges were scaled by a factor of 0.8 before they were used in the MD forcefield (see Figure S4 below). 
Calculated Properties of Liquid Water
Dipole moment. Figure S2 shows the distribution of dipole moments calculated for liquid water as described in the text. The mean dipole moment (|µ total |) was 2.95 debye (D), including 2.34 D from the permanent charges of the atoms (|µ perm |). As noted in the text, the permanent charges in the ENZYMIX force field implicitly incorporate some polarization because they are parameterized for molecules in solution. The atomic polarizabilities of H and O were adjusted to bring the mean |µ total | into accord with the experimental value (2.95 ± 0. Figure S4 shows calculated emission peak (A and C) and full width at half-maximum amplitude (FWHM, B and D) of 3-methylindole (3MI), when the atomic charges or classical potentials were scaled by variable factors. Simulations of 3MI in a 16-Å sphere of water were propagated as described in the text. In panels A and C, the quantum charges of the 3MI atoms were multiplied by the factor indicated on the abscissa before they were used in the MD forcefield. In panels B and D, the classical potentials from the solvent atoms were multiplied by the indicated factor before they were added to the diagonal terms of the Fock Hamiltonian. 
Calculated Fluorescence Properties of 3-Methylindole in Water
NMR Structures of the His8 Hairpin Peptide
An ensemble of 17 of the 20 accepted NMR structures of the β-hairpin peptide AcWVTIpGKHIFTG-NH 2 is shown in Figure S5 . The Mean global root-mean-square deviations (RMSDs) of the backbone atoms and all heavy atoms were 0.69 ± 0.34 and 1.25 ± 0.45 Å, respectively. Table S3 gives the atomic coordinates of the structure we used for MD simulations and for generating initial structures of other peptides of the hairpin series. 
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p5 S10 Figure S11 shows the correlation of the measured fluorescence yields with the yields predicted by using eq. (25) - (27) give better overall agreement with experiment, particularly for the peptides with low fluorescence yields (see Figure 10) . Plots of and ρ FC , the two fluctuating functions that enter into eq. (25) are shown in Fig. S12 . Table S4 gives the detailed results of both treatments, along with the measured fluorescence yields and their errors. 
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